Support Dr. Burkhart’s Research: Precision Pancreatic Cancer Care through Personalized

Models of Disease

Problem: Pancreatic cancer is a unique clinical problem. Despite improvements in the past two decades for

patients with other cancer types, outcomes in pancreas cancer remain poor. Pancreas cancer kills nearly

50,000 patients per year and is currently the third most common cause of cancer death in the United States.
Unfortunately, rates of pancreas cancer are rising and the number of new patients in 2030 will be 50% higher

than the number in 2010 [1]. Nearly 20% of patients are eligible for a potentially curative surgery, however,

many of these patients have recurrent disease due to a failure of chemotherapy to control microscopic disease.

“Traditional” Therapy: In patients who undergo resection, research | "

at Johns Hopkins has proven that chemotherapy given after surgery o « ' \L\W

(i.e. “adjuvant therapy”) reduces the chance of disease recurrence § ! 4.

[2]. There are several chemotherapeutic drugs to choose from in z s T —

pancreas cancer. But unlike in breast cancer, where the subtype of § :

cancer determines the best drug regimen, the traditional method of £, gyl

treating pancreas cancer does not account for disease subtype. .

Rather than prescribing the best drug(s) for each patient’s unique ' - ’

cancer, all patients with pancreas cancer often receive the same _ o . .
. s e ” . . Figure 1: Adjuvant therapy improves survival

regimen. This “traditional” therapy does not efficiently draw on the after surgery for pancreas cancer.

collective expertise of the health system or pancreas cancer

researchers.

Figure 2: A patient's
cancer growing 3
days after surgery.

Precision Pancreatic Cancer Care: We propose a model of care whereby each patient’s
tumor is studied to identify the best drug(s) for their individual cancer. While the patient
recovers from surgery, their cancer is grown in a research laboratory as a tumor “organoid”
for molecular study and precision testing [3]. The testing for each patient’s tumor will include
direct sensitivity analysis for the drugs used in traditional therapy, genetic testing to identify
key cancer susceptibilities (such as BRCA mutations) and next-generation testing using
RNA-seq to subtype each patient’s cancer [4]. When the patient is ready for chemotherapy,
data gathered from these molecular studies will be discussed at a multidisciplinary meeting

of clinician-scientists and the optimal regimen for each patient can be selected.

The Next Steps: While the unigue sensitivity for some

tumors are known, there are many tumors for which r S

the best drug is unknown. This work will help to clarify %' C=a - >
which tumors respond best to each drug and will help
determine which molecular tests are most helpful in

our patients. All the while, patients diagnosed today

may benefit from the practical application of our most
promising science. Finally, new discoveries and novel
drugs that are currently in development can be rapidly
integrated into this translational research program. .

Surgery recovery time: 4-8 weeks

Figure 3: As personal models of cancer, organoids (shown growing as spheres
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in red, yellow, and black) allow for next-generation testing to be completed

that help physicians select the best chemotherapy.
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